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|hylethyl)diphenylsilyl]-l-f luoro-, lithium salt, compd. with 
Fahydrofuran (1:2) (9CI) (CA INDEX NAME) 



CRN 140173-62-2 
CMF'~"C24 H38 P'N Si2 



Li ' 



F : Pfi 
•Bu- Si4 NW— 



Li 



CM ■ettyiir,..v..;:i;- )diph^£:; 

r ahydi i.' uj ari ( 1 : • 
CRN 109-99-9 



CMF G4 H8 O 



CC 
IT 

IT 



29-6 (Organoinetallic and Organometalloidal Compounds) 
Sec^iipn- Gross.-^rj^aference(s) : 75 

140i73-43-9P 140173~44-0P 140173-45-lP 140173-60-OP 
140173-62-2P 140173-64'-4P . 

(prepn- and lithiation of, lithium coordinated dimer from) 
140173-61-lP 140173-63-3P 140173-65-5P 1 140190-61-OP 
140190--62-1P 140209-24-lP 

.^jp^epn> of) 
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k SOURCE (S) 



.. \ :\ . Journal . . . 4 

""T- . English 

" ' CASREACT 113:78097 
4-Alicyl-2- (dif luoromethyl) -6- (trif luoromethyl) -3 , 5- 
pyridinedicarboxylates were deprotonated by various bases at either 
the benzyl ic carbanion of the 4-position, or at the 2-F2CH group to 
effect^i^egiosSTective fe'a^^ Weaker bases up to 

and including K0CMe3 or NaN{SiMis3) 2 effected reaction at the 
4-position in a Stobbe-tirpe condensation with aldehydes and ketones. 
In similar manner CS2, C02, alkyl halides, silyl halides, and C2C16 
produced highly functionalized derivs,.' In contrast^ use of 
LiN(CHMe2)2 and like bases selectively effected carbanion formation 
at the 2-p6sition followed by reaction with the cited electrophiles. 
128591-57-1 

Tsxl y i a i-iohngltmv' o deriv, ) 

128591-57-1 HCA 

Silanamine , 1- ( 1 , 1-dimethy lethy 1) -N- [{1,1- 

dimethylethyl)dimethylsilyl]-l,l-dimethyl-, sodium salt (9CI) (CA 
INDEX NAME) 



^~si~^|^§i]^Bu-^ 

I ikvifi:-- fd- flucjcc- 
foenJiP- . ca:r>..-/i'. y 



I^Natii.-, 



CC 
IT 



L40 



27-|g^;(HeteroGyclic Compounds - (One pet ero Atom) ) 
128f9l--57-l, ,tic:i 'r .- • -J, Uz: 

Jsilylatibn with, of di-Me methylpyridinedicarboxylate deriv.) 
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ACCESSIOg^.^fUMBER: 

TITLE: Ithylc-!:-^' 

AUTHOR (S): 
CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE^- Sr , . 
OTHER SO§feCE(S) : 
AB Amidation of 
Me, CMe3) in 



- ( 1 . I- 



112:217030 .HCA.., ,i , 
Isolation an<i .characterization of 
N,N-disilylareneteilurenamides 
Murai, Toshiaki; Kimuira, Koji; Kato, Shinzi 
Fac» Eng., Gifu Univ,-, Gifu, 501-11, Japan 
Chem. Lett. (1989), (11), 2017—18 
CODEN: CMLTAG; ISSN: 0366-7022 
Journal 
English 

CASREACT 112:217030 
RTel (R = Ph, 2-naphthyl) with LiN(SiMe3) SiMe2Rl (Rl 
THE gave 76-93% RTeN (SiMe3) SiMe2Rl (R = Ph, Rl = Me, 
CMe3; R = 2-naphthyl, Rl = Me) for the first time» Similarly 
PhTeN(CHMe2)2 was also synthesized but the product decomps. above 
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NH-Si(Bu-t)3 

t-Bu- Si-TO-t 
I 

Me 



•;;Li;^;;*|. 



CC 29-6 (Organbmetallic attd Organomctaiioidai Compounds) 
IT 111470-18-9P 

(prepn. and formation of THF adduct from) 
IT 111470-19-OP 

(prepn. and hydrolysis of) 
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SOURCE : - Bvi- 1 

DOCUMENT TYPE: 

LANGUAGE: 

GI 



31 



HCA COPYRIGHT 2000 ACS 
Xi: 107: 96786 ,HGA, j^.. 

Synthesis and self-addition behavior of the 

C-P=N-C(Si) type iminophosphines 

Niecke, Edgar; Lysek, Manfred; Symalla, Erhard 

Fak. Chem. , Univ. Bielefeld, Bielefeld, 

D-4800/1, Fed. Rep. Ger. 

Chimia (1986), 40(6), 202-5 

CODEN: CHIMAD; ISSN: 0009-4293 

Journal 

German 



p 

RP-NR2 



5 (Ort^it^ioi^^etirtili 

AB Amination of RPC12 [R = CHMe2, CMe3 , CH(SiMe3)2, Ph] with R1R2NH [Rl 
= H>j£SiMe3; R2x= SiMe3 , CH2CMe3 , .l-adamantyl , 2 , 4 , 6-Me3C6H2 , 
2,4>469(Me3C) 3C6H2] gave RPC1NR1R2 (I) . Base-catalyzed or thermal 
eliinination of RlCl from I gave RP;NR2 which undergo 2+1 cycloaddn. 
to igive dimers II (R= CMe3, R2 = SiMe3, l-adamantyl, 
2,4^6-Me3C6H2) . II (R = CMe3, R2 = SiMe2CMe3) was prepd. by the 
elimip9^tion of MeSSiCl from i (R = CHe3/ Rl = MeSSi, R2 = 
SiMe2CMe3). Eliminalbion ,of .RiCl from I (R ^ CMe3, Rl = H, SiMe3, R2 
= CH2CMe3) did not give 2+1 dimer biit Me3CCH:NP(CMe3)P(CMe3)NHCH2CMe 
3. ^ ■ • • 
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CN 



109874-44-4 

(airiination by, of dichlorophosphines) 
109874-44-4 HCA 

Silanamine, 1-{1, 1-diinethylethyl) -N-( (1,1- 

dimethylethyl)dimethylsilyl]-l,l-diinethyl-, lithium salt (901) 



(CA 



t-Bu 

I 

Si- 
I 

Me 



' Me ■ 

















hi 



IT 

RN 
CN 



69773-53-1 .v hCuV V2 : J^^^QV ; 

(amination by, of trichlorophosphine) 
697i?^53-l.^ HCA 

Silag§ipine^ ,,N-£.|.l , l-dimetjbylethyl) dimetbylsilyl ] -1 , 1, l-trimethyl-, 
liti^^mV|alt (CA INDEX NAMfi) 

^namii^^i , -l- ( 1 , t^^^^A ■ ^ * * ' • " 



iv 



Me- Si~ Bu-t 



Me 



• Li 



CC 29-7^ (Organometallic and Organometalloidal Compounds) 

IT 88-05*^1, Mesidine 4039-32-1, Lithium bis (trimethylsilyl) amide 

5813-64-9, Neopentylamine 18270-42-3 68295-36-3 102745-24-4 
109874-25-1 109874-44-4 

(^mination i^y, of dichlorophosphines) 
IT 69773-53-1 ..q^ 

lamination Tby^ of trichlorophosphine) 

feiUBj .(i^Clj . VKl • • ,; 
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the international preliininai'y examination report and its annexes, if any, established on the international 
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^. Preliminary Examination .Report (Form 
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International filing date (day/monDt/year) 
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Priority date (day/month/year) 
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International Patent Classification (IPC) 
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Applicant 

PRESIDENT AND FELLOWS OF HARVARD COLLEGE 



This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted Jo the applicant according to Article 36. 



This REPORT consists of a total of 
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sheets. 



This report is also accompanied by ANNEXES, ia, sheets of the description, claims andvbr drawings which have 
been amended and are the basis for this report and/br sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
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m 


□ 


IV 


□ 


V 


[1 


VI 


□ 


vn 


□ 


vm 


□ 



citations and explanations suppoiilng such statement 
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Authorized officer i J 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Iniernational application No. 
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L Basis of the report 



1 . With regard to the elements of the iniernational application: * 
the international application as originally filed 
the description: 
pages 



pages 

pages , 

the claims: 

pages 

pages 

pages 



1-19 » originally filed 

NONE , filed ^yith the demand 

NONE , filed with the letter of 



20-24 , as originally filed 

NONE , as amended (together with any statement) under Article 19 

NONE , filed with the demand 



pages NONE . filed with the letter of 



I x| drawings: 

pages 

pages 

pages 



NONE , as originally filed 

NONE , filed with the demand 

NONE , filed with the letter of 



I x| the sequence listing part of the description: 

pages NONE , as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international apphcation was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international 

preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in printed form. 

I I filed together with the intemational application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

□ The statement that the subseouently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

I I The statement that the infoimation recorded in computer readable fomi is identical to the writen sequence listing has 
' — • been fiimished. 

4 I x| The amendments have resulted in the cancellation of: 

L2EJ the description, pages 

the claims, Nos. NONE 



HI 

Hcl the drawings, sheets/fig NONE 



5. I I This report has been drawn as if (some oO the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been fumished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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citations and explanations supporting such statement ^ 



1. statement 

Novelty (N) 



Claims 7, lO-U, and 16-82 



Claims i-e, s-9, and ig-i5 



Inventive Step (IS) 



Industrial Applicability (lA) 



Claims le-QS 
Claims i-i^ 



Claims 
Claims 



1-22 



NONE 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Rule 70.7) 

aaims 1-6, 9, and 12-15 lack novelty under PCT Article ss(2) as being anticipated by Derwent Publication Ltd., 
Accession Number 113:78097, Taken from J. Hetrocycl. Chem (1989), 26(6), pages 1771-1780 which teach compositions that 
contain 

Silanamine. i-(i,i-dimethylethyl)-N-[:(l,i-diinethylethyl)diniethylsilyl3-l,l-dimethyl. sodium salt 

Claims 1-6, 8. and 12-15 lack novelty under PCT Article 33(2) as being anticipated by Derwent Publication Ltd. 
Accession Number 107:96786, Taken from Chimia (1986), 40(6), pages 202-205 which teach compositions that contain 
Silanamine, i-(i,i-dimethyle1iiyl)-N-C(l,l-dimethylethyl)dimethylsayl>l,l-<limeA^^ tithium salt 

Claims 7, and lO-Il lack an inventive step under PCT Article 3S(s) as being obvious over Derwent Publication 
Ltd., Accession Number US:78097, Taken from J. Hetrocycl. Chem (1989). 26(6), pages 1771-1780, and Derwent 
Publication Ltd. Accession Number 107:96786, Taken from Chimia (1986), 40(6). pages 202-205. 

Both Derwent Publications have been described above. They differ from applicant's claimed invention in the 
following ways: l) there is no direct teaching to making or using silanamines that correspond to applicant's structure of 
claim 7., 2) there is no direct disclose to the use of potassium in leu of sodium or lithium, and 3) there is no direct 
disclosure to making silanamine type alkali metal salts that correspond to applicant's claimed silanamine alkali metal salts 
where applicant's subscript "n" is in the range of 2 to 3. 

It would have been obvious to one having ordinary skill in the art to use the individual disclosures of either 
Derwent Publication as motivation to actually make compositions that contain silanamines that correspond to applicant's 
claimed silanamines. This is obvious because both Derwent Publications are deemed to broadly disclose the production and 
use of silanamines that encompass applicant's claimed silanamines. 

Claims 1-15 meet the criteria set out in PCT Article 33(4), (Continued on Supplemental Sheet.) 
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V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

because the claimed compositions are deemed to be useful in a vapor deposition process to deposit a material containing an 
alkali metal. 

Claims 16-22 meet the criteria set out in PCT Article 33(2)-(4), because the above prior art does not teach or fairly 
suggest applicant's claimed compositions and vapor deposition process to deposit a material containing an alkali metal. 

NEW CITATIONS 

NONE 



Form PCT/IPEA/409 (Supplemental Box) (July 1998)* 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT, 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


AzertMujan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzeigovina 


GE 


Geoigia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


T^irkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Rqniblic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukiune 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Rq>ublic 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YV 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Caie d*lvoire 


KP 


Democratic Pieople's 


NZ 


New Zealand 






CM 


Cameroon 




Repidilic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


PcKtugal 






CU 


Cuba 


KZ 


Kazalcstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






D£ 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







:1 0 C3 Jii N!« 5 S . QLZ ± E! O iS 



PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



(51) International Patent Classification : 

HOIL 21/00, B05D 3/02, 3/12, C09K 3/00 



Al 



(11) International Publication Number: WO 00/67300 

(43) International Publication Date: 9 November 2000 (09.1 1.00) 



(21) International Application Number: PCT/USOQ/1 1415 

(22) International Filing Date: 28 April 2000 (28.04.00) 



(30) Priority Data: 
60/13U27 



29 April 1999 (29.04.99) 



US 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Application 

US 60/131,527 (CIP) 

Filed on 29 April 1999 (29.04.99) 



(71) Applicant (for all designated States except US): PRESIDENT 

AND FELLOWS OF HARVARD COLLEGE [US/US]; 17 
Quincy Street, Cambridge. MA 02138 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GORDON, Roy. G. 
[US/US]; 22 Highland Street, Cambridge, MA 02138 (US). 
BROOMHALL^DILLARD, Randy, N.. R. [US/US]; 765 
Somerville Avenue, Apt. 1, Somerville, MA 02143 (US). 

(74) Agent: SCOZZAFAVA, Mary. Rose; Clark & Elbing LLP, 176 
Federal Street. Boston. MA 021 10-2214 (US). 



(81) Designated States: CA. JP, KR, US, European patent (AT, BE 
CH, CY. DE, DK. ES, FI, PR, GB. GR, IE, IT, LU, MC^ 
NL. PT, SE). 



Published 

With international search report. 



(54) Titie: LIQUID PRECURSORS FOR FORMATION OF MATERL\LS CONTAINING ALKALI METALS 
(57) Abstract 



Volatile liquid precursors are provided for the formation of alkali metal-containing materials. The liquid precursors comprise alkali 
metal amides. For example, a volatile liquid compound was formed by reacting butyl lithium with bis(ethyldimethylsilyl)amine. Films 
containing alkali metals are deposited from vapors of the precursor liquids and, optionally, oxygen or other sources of oxygen. This process 
may be used to deposit lithium niobate films having non-linear c^tical properties. The liquid precursors may also be used for spray coating, 
spin coating and sol-gel deposition of materials containing alkali metals. 



INTERNATIONAL SEARCH REPORT 



Intemaiionai application No. 
PCT/US00/n415 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :H01L 21/00; B05D 3/02, 3/12; C09K 3/00 
US CL : 427/453, 455, 226; 252/183.1 L 183.13 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documemation searched (classificaiion system followed by classincaiion symbols) 
U.S. : 427/453, 455, 226, 452, 99, 124, 126.1; 252/183.11, 183.13; 260/665R 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WEST USPAT, STN REGISTRY 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, or the relevant passages 


Relevant to claim No. 


X 


Database Registry on STN: Derwent Publication Ltd., Acession 


1-15 




Number 113:78097. Taken from J. Hetrocycl. Chem. (1989), 26(6). 




A 


pages 1771-1780. 


16-22 


X 


Database Registry on STN, Derwent Publication Ltd.. Accesion 


1-15 




Number 107:96786, Taken from Chimia (1986), 40(6). pages 202- 




A 


205. 


16-22 


A 


US 5,376,405 A (DOAN et al.) 27 December 1994, see the abstract. 


1-22 




examples, and claims. 




A 


US 5.412,129 A (DICAROLIS) 02 May 1995, see the abstract. 


1-22 




examples, and claims. 





I x| Further documents are listed in the continuation of Box C. | | See patent family annex. 



' Special categories of cited documents: 

'A* document defining the general state of the an which is not ctmsidered 

to be of panicular relevance 

eartier document published on or after the international filing date 

L* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

O" dociunent referring to an «al disclosure, use. exhibition or other means 

P" document published prior to the international filing date but later than 

the priority date claimed 



later document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand the 
principle or theoiy underlying the invention 

docimient of panicular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documcms. such combmaiion 
being obvious to a person skilled in the^n 

Jucuineni member of the mune paiciii fainit> 



Date of the actual completion of the international search 
19 JUNE 2000 


Date of mailing of the international search report 

08 AUG 1000 ^ 


Name and mailing address of the ISAAJS 
Commissioner of Patents and Trademarks 
Box PCX 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer ^ AV^ 

JOSEPH D. ANTHONY ^^''^ 

PARALEGAL SPEClALISr 

Telephone No. (703) 308-0661 



Form PCT/ISA/210 (second sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCTAJS00/II4I5 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document^ with indication, where appropriate, of the relevant passages Relevant to claim No. 



A US 5,581,396 A (KUBOTA et al.) 03 December 1996, see the 1-22 

abstract, examples, and claims. 

A US 5,726,294 A (Rees, Jr.) 10 March 1998, see the abstract, 1-22 

examples, and claims. 

A,P US 5,980,983 A (GORDON) 09 November 1999, see the abstract, 1-22 
examples, and claims. 



Form PCT/ISA/2I0 (continuation of second sheet) (July 1998)* 



